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Page 42.

COMBINEL OPERATION OF TWO IMPULSE-EXCITED OSCILLATORS WITH ENERGY
STORAGE IN THE INDUCTIVE LOAD.

G. A. Sipaylov, A. V. Loos.

(It is presented by the scientific seminar of the departments of

- electrical machines and general/common/total electrical engineering).

Existing diajrams of energv storage from impulse-excited |
‘
osciliator in inductive load for time of many half-waves emf. one i
sign they possess the essential deficiency/lack, which consists in i
the fact that the time of conservation of ene.3gy between two cycies {
of accumulation is sufficiently great.\?his leads to the considerable

energy losses in the effective resistance of duc:/contour

"load-short” with (1, 2].

Time of conservation c¢ energy bezween *wo =

accumulation is possible substantially to shorten, if t2 carry out

energy transfer for time of each half-pericd emf. Most simply it is
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» possible this to carry out by the use/application of two-phase !
]
impulse-excited oscillator, emf. phases of which they are shifted 180 x
electrical degrees. In this case possibly also the use of two :f
K4
single-phase impuise-excited oscillators, which have the analogous of b‘
the phases between emf. ' ]
]
~ A
¢ N
Schematic diagram of work of two single-phase generators of B”
2
inductive load is given in Fig. 1, where ¥r-1, ¥Yr-2 - single-phase :‘
)
generators of striking power, K-1, K-2, K-3 - arc-free ion-mechanical »
switching devices/equipment, | r, L, r, - parameters of.load and %E
L}
generators. "
3
Y
'-:
Character of change in currents and emf of generato:rs is shown S
“a
'.-
in Fig. 2. The work of Jiagram is realized as follows. In the initial ‘.
N
state K-1, K-2, K-3 are opened. Generators idle. At the moment of ZQ
time t = 0 closiny/shorting K-1 we realize start of generator Yr-1 of 2_.
N
the load. NG
\v'
N
N
\\
Character of change in current - is determined from solution »
N
of equation (1): 3}9
9
1l . ::':
Fesaet L "f:- - - L, —'d—:— - Tuin iy -
Ny
I\ {
At the moment of time t., when the current of load reaches maximum, -:
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X » ve produce closing/shorting K-2. The character of a charge in the X
. . . . . . 4
:, currents in this case is determined by the solution of equations (1), :
)
§ i
K (2) and (3): A
[\ .
Y f *
) | R d . ) -
g Eosin(-t— =V =L, ld =~ i =Ly d]l" + thine {2y :
K .
:. v = b= ip (3) .
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Fig. 1. Schematic diagram of work.
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From this point on, of time begins rapid increase of current ;. fi

: . Ry

and reduction in current .., At the moment of the transition/junction g
of current :, through zero is produccd interrupting K-1. The current X
‘l

of load in the time interval from ¢, to t, remains in effect bt
C’

constant. From the moment,/torque of time t, transient process in the o
|

diagram {s described by equistion (2). The current of load again

sy
&

grows/rises, and at the momeat of achieving its maximum t, it is

5 55
L4

produced closing/shorting K-1. The current of generator . rapidly

decreases, and at the moment of its transition/junction through zero

w2 produce the cutoff/disconnection of generator Yr-2 with

?33;5?-'5v

-

interrupting K-2. At this time the current of generator Yr-1 sharply

L) "
Aatats

grows/rises. In the t.me interval from t, to t, the current in the

load is kept consta1t, and then again grows/rises. Further processes
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v in the diagram are repeated. The maximum value of current, which can

be obtained in the load, is equal to the impact short-circuit current

oL
’%"-

of generator.

2

y
PR

For purposes of determination of the possibility of diagram in

LAY

question and its comparison with diagram of energy storage from one

v f@y

impulse-excited oscillator were carried out its investigations

o
4
-

v

according to equations (1), (2), (3). The investigations of the work

MY

of diagram wvere carried out on analog computer MHB-1 with the

use/application of a program unit, which ensures an automatic change

il N
o~

,..
,sﬁﬁﬁys

in the block diagram of the solution with respect to changes in the

-

diagram being investigated. The mathematical model of the diagram in

guestion is represented in Fig. 3.
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Fig. 2. Character of change in currents and emf.

Page 44,

During research on the schemes value of relation EL varied

¢

within the limits of 1-10. The relationships/ratios between active

and inductive reactances were selected as being equal to

§;==t1 =005 The results of these investigations are represented in
* L]

Table 1.

As can be seen from represented Table, time of
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¢ reaching/achievement of current, equal to 0.9 i,, with work of

diagram in question is more than twice less than with energy storage

in inductive load from one impulse-excited oscillator. Scattering
active energy in the resistors/resistances of diagram in this case

will be also less than approximately two times.

Thus, with work according to this diagram more than twice

Y

~.
S

grows/rises power of entire installation. Fig. 4 gives the

VA

oscillogram of the solution when L.L, =3

a
..

Use/application of this diagram can prove to be advisable in

T

ol S

>~

those cases, when considerable increase in speed of transmission of

,.
»

energy to inductive load s necessary.
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Fig. 3. Mathematical model of diagram.

Table 1.
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Key: (1). Note. (2). Two l-phase generators.
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